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Moreno Valley Mall Redevelopment Traffic Impact Analysis Executive Summary
April 2022

This report presents the results of the Traffic Impact Analysis (TIA) and vehicle miles traveled (VMT) analysis
for the proposed Moreno Valley Mall (MVM) Redevelopment (project) located immediately south of State
Route 60 and between Day Street and Frederick Street, just east of Interstate 215.

PROJECT OVERVIEW

The project includes new development on the east and north side of the MVM, and redevelopment of
some existing spaces. A detailed project description is included in Section 2, Introduction . For the purpose
of estimating project trips, key project elements include:

Two hotels totaling 270 rooms.

Four residential buildings with a total of 1,627 apartme nt units.

A 60,000 square foot office building.

Plaza level retail in three of the residential buildings for a total of 40,000 square feet.
Removal of the existing 16,344 square foot auto center.

The Project is expected to generate net 9,968 weekday daily vehicle trips, 820 weekday AM peak hour
vehicle trips, and 863 weekday PM peak hour vehicle trips. During a Saturday, the project is expected to
generate 9,770 daily trips and 868 midday peak hour trips.

The project will be served by Town Cir  cle, which provides access to the surrounding transportation network

via Campus Parkway, Memorial Parkway, Heritage Way, and Centerpoint Drive. As shown in the site plan in
Figure 2, a fourth leg will be added to the existing three -legged intersections on  Town Circle at Heritage
Way and Centerpoint Drive to serve trips to and from the site. In addition, existing access points along Town

Circle will be condensed into a few key locations to serve the site.

FINDINGS

CEQA VMT IMPACT ANALYSIS

Historically, CEQA transportation analyses of individual projects determined impacts in the circulation

system in terms of roadway delay and/or capacity at specific locations. Auto delay, LOS, and other similar

measures of vehicular capacity or traffic congestion are no long er a basis for determining significant

impacts under CEQA. With SB743,VMThecame t he metric to evaluate a projectds si
transportation impacts.

A VMT analysis was prepared for the project based on the metrics, thresholds, and criteria outlined in the
Cityds transport at i torvalaatedahdyuseiasd trgnsportt®on grofeessfrom a VMT
standpoint . As part of its VMT guidelines, the City has  adopted screening criteria, which can be used to
quickly identify when a project or a portion of a mixed -use project should be expected to cause aless -

than -significant impact related to VMT and would not require a detailed VMT analysis. Based on a review
of the Cityds VMT scr earsieng@rorjietcdrdisa,r etthaii d bastdenddout e | portion
of a VMT analysis under the Cityds project type screening. T
and would primarily serve local residential uses; the hotel portion is intended to be a local -serving (non -

destination) hotel. The remaining components of this mixed  -use project (residential and office) would not

be screened out and would require a VMT analysis using their respective impact thresholds of significance.
Giventhatthemixed -use projectds resi dent itsadbnotsoreen auf, they mest c omponen
undergo a VMT impact assessment under City guidelines. Potential project VMT impacts were assessed

Kittelson & Associates Page 1
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using the RIVTAM model. The following summarizes the results of the VMT analysis for the residential and
office components of  the project:

Residential Component : According to the RIVTAM model 6s interpolated
citywide VMT per capita is 15.60 VMT per capita; the proposed project is expected to generate 9.41

VMT per capita. Given that the VMT per capita fo r the projectds residenti al compol
exceed the citywide VMT per capita, then the projectds r e:

less-than - significant VMT impacts

Office Component : According to the RIVTAM mo cdstinijaveragat er pol at ed

citywide VMT per employee is 4.54 VMT per employee; the proposed project is expected to generate

3.05 VMT per employee. Given that the VMT per employee f
not exceed the citywide VMT per employee, then the projectds office component i

result in less-than -significant VMT impacts . (Note, the RIVTAM model did not exhibit sensitivity to

home-based work trips in the projectds office component

for the are a bound by Towngate Boulevard, Day Street, Frederick Street, and SR -60 was used
instead).

A cumulative impact consists of an impact which is created as a result of the combination of the project

with other projects causing related impacts. A project has cu mulatively considerable environmental effects

(i.e., is significant) when the incremental effects of the project are significant when viewed in connection

with the effects of other projects, including probable future projects. Potential cumulative VMT impa cts
were assessed under horizon year 2 0AM Projectocordportentsyincliding e r
the residential and office portions are anticipated to result in  less-than -significant cumulative VMT impacts .

Given that t he pdhoteleompodests weeetscaeerned catrof a VMT analysis and the
residential and office components resulted in less -than -significant VMT impacts and less -than -significant
cumulative VMT impacts, no mitigation measures are needed

An operational analysis was conducted to review roadway operations and needed improvements. Per

SB743, roadway capacity such as intersection and roadway LOS is no longer a criteria to identify potential
transportation impacts under CE  QA. The following was not prepared as part of the environmental review
under CEQA ; the improvements identified  below are meant to meet target LOS for roadways and
intersections to reduce traffic congestion , rather than mitigation measures to reduce a poten tial significant
environmental impact  s. The TIA studied operations at twenty existing intersection, five future access points,
seven roadways, and four freeway mainline segments under the following scenarios:

Existing conditions, based on counts conducted in 2021 and 2022

Year 2026 background conditions, which accounts fo r cumulative projects and an annual growth of
1.5% across all study intersections, roadways, and freeway segments

Year 2026 total traffic conditions, which adds trips generated by the propo sed project to the
background volumes

Year 2040 background conditions, which accounts for expected growth in traffic volumes based on

the RIVTAM model and cumulative projects

Year 2040 total traffic conditions, which adds trips generated by the proposed pr oject to the
background volumes

The findings of the operational assessment are described below for the study intersections, roadways, and
freeway segments.

Kittelson & Associates Page 2
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Intersection Operations

Table 1 presents the ten intersections not meeting LOS standards in one or more analysis scenarios,

including the time periods the standards are not met. The intersections in the table meet the criter ia set by
the City of Moreno Valley and Riverside for when a project should identify improvements. These criteria are
described in  Section 3: Methodology and Evaluation Criteria

Table 1. Intersections not Meeting Standards

1. |-215 Ramps/

s e A Caltrans Signal E - - PM (F) - -
2. Valley Springs AM (E), AM (E),
Pkwy/ Riverside  Signal D - PM (), PM (F). PM (F), PM (F),

SatMid (F)  Sat Mid (F)

Eucalyptus Ave Sat Mid (F)  Sat Mid (F)

5. Day St/
. . . . . . PM (E), PM (E), PM (F),
Canyon Springs Riverside Signal D Sat Mid (E) Sat Mid (F) Sat Mid (F) Sat Mid (F) Sat Mid (F)
Pkwy
6. Day St/ N . . . PM (E), PM (E),
Campus P kwy Riverside Signal D Sat Mid (E) Sat Mid (E) Sat Mid (F) Sat Mid (F)
AM (F), AM (F),
7. D
EjZalSﬂtus ave Riverside  Signal D - - ; PM (F), PM (F),
yp SatMid (F)  Sat Mid (F)
9. Memorial . . .
Way/Town Cir MV AWSC D - - SatMid (E) ~ SatMid (E)  Sat Mid (E)
12. Heritage . .
Way Town Circ MV AWSC ) 5 5 Sat Mid (E) - Sat Mid (E)
16. Frederick St/ SR
60 EB Off-Ramp . . .
L mae— Caltrans Signal E - - - Sat Mid (F)  Sat Mid (F)
Blvd
19. Frederick St/ .
s s A MV Signal D - - - - PM (E)
E. Access E/Town MV TWSC D - Sat Mid (F) - Sat Mid (F)

Circ

Roadway Segment Operations

All roadway segments studied meet LOS standards under existing conditions. Under both background and
total traffic conditions in 2026, one of the segments on Day Street is projected to not meet standards on

either a weekday or Saturday.  In 2040, segments o n both Day Street and Frederick Street are projected to
not meet standards under either background or total traffic conditions.

One segment meets the City of Moreno Valleyds threshold for
on a roadway segment, wh ich is when the project adds traffic more than 5% of the roadway capacity. This

is the segment on Frederick Street between Towngate Boulevard and Eucalyptus Avenue . Frederick Street

is four lanes with a median and turn lanes. Given the lack of right -of -way for widening Frederick Street, the

project could contribute to ITS (intelligent transport system) improvements on Frederick Street, such as fiber

optic interconnec t, CCTV, or traffic signal controller improvements to improve operations.

Kittelson & Associates Page 3
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Freeway Operations

All freeway segments of SR -60 and | -215 analyzed are forecasted to operate at a LOS D or better during all
peak periods in all scenarios.

RECOMMENDEDIMPROVEMENTS

Table 2 lists potential improvements, by location, for the intersections and roadway segment where the

project meets the City of Riverside or Moreno Valley thresholds for identifying improvements to offset the
increase in delay (for intersections) or volume  -to-capacity ratio (for roadways) with the project. This initial list
of improvements will be discussed with the appropriate agencies and refined according ly.

Table 2. Recommended Improvements

1. 1-215 Ramps/ Eucalyptus Ave Signal retiming.
Contribute to improvements identified in the Canyon Springs TIA, including
2. Valley Springs Pkwy/ Eucalyptus Ave overlap phasing for the southbound right turn movement and restriping to

provide a second northbound left turn lane.

Contribute to improvements identified in the Canyon Springs TIA, including
overlap phasing for the westbound right turn movement.

5. Day St/ Canyon Springs P kwy Contribute to ITS (intelligent transport system) improvements, such as fiber
optic interconnect, CCTV,  or traffic signal cont roller improvements to improve
operations .

Contribute to improvements identified in the Canyon Springs TIA, including
overlap phasing for the westbound right turn movement.

6. Day St Campus P kwy Contribute to ITS (intelligent transport system) improvemen ts, such as fiber
optic interconnect, CCTV, or traffic signal controller improvements to improve
operations .

Contribute to improvements identified in the Canyon Springs TIA, including
7. Day St/ Eucalyptus Ave restriping to provide a northbound right turn lane and modifications to provide
overlap phasing for the northbound right movement.

Monitor the need for a traffic signal or roundabout based on queueing,

9. Memorial Way/Town Cir
Y delays, and volume -based warrants in the MUTCD.

Monitor the need for a traffic signal or roundabout based on queueing,

12. Heritage Way /Town Circ
9 o delays, and volume -based warrants in the MUTCD.

Contribute a proportionate share of construction of an eastbound right t urn
16. Frederick St/ SR60 EB Off-Ramp & lane or ITS (intelligent transport system) improvements, such as fiber optic
Sunnymead Blvd interconnect, CCTV, or traffic signal controller improvements to improve
operations .

Contribute to ITS (intelligent transport system) improve ments, such as fiber
19. Frederick St/ Eucalyptus Ave optic interconnect, CCTV, or traffic signal controller improvements to improve
operations .

Monitor the need for a traffic signal or roundabout based on queueing,

E. Access E/Town Circ .
delays, and volume -based warrants in the MUTCD.

Roadway segment: Frederick Street Contribute to ITS (intelligent transport system) improvements, such as fiber
between Towngate Boulevard and optic interconnect, CCTV, or traffic signal controller improvements to improve
Eucalyptus Avenue operations .

Kittelson & Associates Page 4
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Moreno Valley Mall Redevelopment Traffic Impact Analysis Introduction
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INTRODUCTION

This report presents the methodology, development plans, operations analysis findings, and recommended
mitigation measures for the Moreno Valley Mall Redevelopment.

PURPOSE

This report satisfies the requirements for a traffic impact analysis (TIA) as outlined in the City of Moreno
Valley Transportation Engineering Division Transportation Impact Analysis Pre paration Guide (Reference 1),
including both a level of service (LOS) assessment and a vehicle miles traveled  (VMT) assessment. It fulfils

the requirements per the California Environmental Quality Act (CEQA), which includes identifying whether
the project may significantly increase VMT , and identifies whether the projectis  consistent with programs,
plans, ordinances, and policies related to pedestrian , bicyclist, and transit facilities . The scope of the TIA
was developed through conversations with City of Moreno Valley Staff, as well as information provided by
the City of Riverside and Caltrans. The approved Scoping Memo for the project is included in Appendix A.
LOCATION

The Project consists of revitalization and redevelopment of a portio n of the existing Moreno Valley Mall
(MVM), located at 22500 Town Circle in the City of Moreno Valley. The revitalization and redevelopment

project excludes the existing JC Penny and Macyds parcel s.

The MVM is bounded by a loop road (Town Circle), located just south of the SR -60 and east of the | -215.
Regional access is from Frederick Street from the east , Day Street from the west , and Eucalyptus
Avenue/Towngate Boulevard to the south . The site vicinity is shown in Figure 1.

Figure 1. Site Vicinity

Kittelson & Associates Page 6



Moreno Valley Mall Redevelop ment Traffic Impact Analysis Introduction
April 2022

The project includes new development on the east and north west side of the MVM, and redevelopment of
some existing spaces. Key project elements include:

Mall Revitalization 0 the existing mall will be re -modeled with enhanced interiors elements and certain
facade improvements, in addition to repurposing the existing Gottschalks building as new retail, and
repurposing the existing Sears building for multi  -tenant retail and re lated uses (see below).
Multifamily Units 0 approximately 1,627 multi -family (MF) dwelling units, including four MF communities
in the southeastern mall area totaling 1,377 DU and a MF community in the northwest mall area
totaling 250 DU). The buildings in the southeastern mall area would include approximately 40,000
square foot of first floor retail.

Hospitality District & two hotel operations (Hotel A and Hotel B) within a single hotel building totaling

270 hotel rooms and a restaurant and conference cen ter in the eastern mall entrance area.

Office & to define the primary entry from Centerpoint Drive, one office building consisting of 60,000
square feet of 3 levels or more is proposed to allow for the expansion of employment opportunities
within the City of Moreno Valley. The office space provides the potential for medical offices,
educational, or professional services development.

Food Market 6t he exi sting O0Food Courtdé wildl be redeveloped into
opaviliond st vyl eonbnctordwitivadesigeirtg the eéxisting Sears building to allow for
multi -tenant retail and related uses.

Theater and Dining District 0 the existing interior and exterior area between the existing cinema and
the former Gottschaulks building will be redes  igned to include outdoor dining on a patio.

New Parking Structures & a new parking structure is proposed adjacent to the existing Gottschalks
building as well as adjacent to proposed residential buildings. The existing single level podium parking
east of t he theater will remain.

Open Space Improvements 8 A central plaza and public open space will be developed to provide

for a community gathering place and connect pedestrian access to the Moreno Valley Mall and
surrounding proposed buildings.

Infrastructure Updates & multiple transit stations are proposed to be dispersed and relocated to the
north perimeter of the property to serve and connect various user destinations. Type and number

may be adjusted with the intent to maintain ring road transfer stops and p edestrian connections.

Access to the site is provided via Town Circle, which is connected to the broader roadway network via
Campus Parkway on the west, Centerpoint Drive to the east, and Memorial Way and Heritage Way to the
south.

Construction is expect ed to be initiated in mid  -2023, with individual uses completed between early 2024
and 2026. The site plan is provided in  Figure 2.
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Figure 2. Site Plan
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LAND USE AND ZONING

The existing zoning is Commercial, which includes a range of commercial uses. As shown in the City of
Mor eno Val |l ey 65(Refeemce 2)gthedmjpct site future zoning is Center Mixed Use and Mixed -
Use and is envisioned to be integrated, pedestrian oriented places with a mix of uses including retail,

dining, entertainment, offices, lodging, high density residential, recreational, and cultural facilities that

cater to both motorists passing through and residents of surrounding neighborhoods. The SPA, upon
adoption by the City Council, would become the zoning for the property and would define the allowable

uses within its boundaries.

MVM has evolved over several decades, from the original shopping center to the present mall of
approximately 83 acres with approximately 1.03 -million square feet of existing commercial uses. MVM
makes up Planning Area 2 (PA2) within the Towngate 200 Specific Plan (SP -200), which was originally
app roved by the City Council on October 27, 1987, and subsequently amended. Amendment 3, approved
in 1991, re-targeted PA2 land use to more commercial retail uses.

This Specific Plan Amendment (SPA) is a modification to SP  -200, creating PA 2A that will consis t of
approximately 61.4 -acres, with private internal driveways, parking facilities, private and public
infrastructure. The SPA will establish the standards and guideline for further development and
redevelopment of PA 2A.

The SPA designation further define s the Center Mixed Use as Regional/Mixed  -use Commercial, described as
providing the commercial needs of the region, as well as the neighborhood and community and serves as

the focal point of the community d connecting the Civic Center, Town Center and resi dential uses.
Alternative uses permitted other than a commercial can be uses specified under Highway, Mixed Use, and
Community Commercial  and Office within the Towngate 200 Specific Plan.

The General Plan allows the Floor Area Ratio (FAR) to be calculated on a site. The Gener al Pl an
Mixed Use designation would  allow up to 3.34 -million square feet of mixed uses, inclusive of 2,150  residential

uses, based on the maximum FAR of 1.25 and maximum of 30 units per acre over 61.4 -acres of PA2. As

proposed, the PA2 redevelopment falls within the maximum allowed in the General Plan. No General Plan

Amendment is required or proposed.

STUDY AREA

The study area includes intersections and roadways within the City of Riverside and Moreno Valley,
identified throug h the scoping process with Moreno Valley and included in the Scoping Agreement in

Appendix A. Study intersections are listed below, with the jurisdiction shown in parentheses , Wwhere Moreno
Vall ey is abbreviated as 0MVO.
1. |-215 Freeway Ramps/Eucalyptus Avenue 12. Heritage Way /Town Circle (MV)
(Caltrans) 13. Heritage Way /Towngate Boulevard (MV)
2. Valley Springs/Eucalyptus Avenue  (Riverside) 14. Pigeon Pass Road/Hemlock Avenue  (MV)
3. Day Street/ SR60 WB Ramps (Caltrans) 15. Frederick Street/ SR60 EB On-Ramp (Caltrans)
4. Day Street/ SR60 EB Ramps (Caltrans) 16. Frederick Street/ SR60 EB Off-Ramp &
5. Day Street/Canyon Springs Parkway  (Riverside) Sunnymead Boulevard  (Caltrans)
6. Day Street/Campus Parkway (Riverside) 17. Frederick Street/Centerpoint Drive  (MV)
7. Day Street/Eucalyp tus Avenue (Riverside) 18. Frederick Street/Towngate Boulevard  (MV)
8. Town Circle/Campus Parkway (Moreno Valley) 19. Frederick Street/Eucalyptus Avenue (MV_
9. Memorial Way/Town Circle (MV) 20. SR60 WB Off Ramp/Hemlock Avenue
10. Memorial Way -Eucalyptus Avenue / Towngate (Caltrans)

Boulevard (MV)_

1 Available at https://moval.gov/city hall/general -plan2040/NewZoning.pdf
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11. Town Circle/Centerpoint Drive  (MV)

Study roadways are:

A. Day Street , with segments analyzed between the SR-60 WB Ramp and Eucalyptus Avenue

(Riverside)

B. Eucalyptus Avenue , with segments analyzed from the I-215 Ramps to Towngate Boulevard
(Riverside/MV)

C. Town Circle from Campus Parkway to Centerpoint Drive (MV)

D. Centerpoint Drive between Town Circle and  Frederick Street (MV)

E. Towngate Boulevard between Eucalyptus Avenue and Frederick Street (MV)

F. Pigeon Pass Road between Hemlock Avenue and Sunnymead Boulevard (MV)

G. Frederick Street , with segments analyzed between Sunnymead Boulevard and Eucalyptus Avenue
(MV)

Study freeway mainline segments  are:

a) SRG60 betweenthe Day Street Ramp (Caltrans)

b) SRG60 east of the Frederic k Street Ramps (Caltrans)

c) 1-215 from SR-60 to Eucalyptus Avenue Ramps (Caltrans)
d) 1-215 south of the Eucalyptus Avenue Ramps  (Caltrans)

The freeway mainline segments were selected based on where volume data is available from the Caltrans
Performance Measure ment System (PeMS ) and where the site adds the most significant number of vehicle
trips.

ANALYSIS SCENARIOS

The TIA includes an assessment of study intersection and roadway operations during the weekday AM peak
hour, weekday PM peak hour, and Saturday mid day peak hour under the following analysis scenarios:

Existing Conditions

2026 Conditions without Project (Opening Year)

2026 Conditions with Project (Opening Year)

2040 Conditions without Project ( General Plan Build-Out)
2040 Conditions with Project ( Gene ral Plan Build-Out)
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This section provides an overview of the methodology for the transportation analysis related to roadway
capacity. The following discusses the analysis software and approach as well as the performance
standards and evaluation criteria  for the level of servi ce analyses. The vehicle miles traveled  impact
analyses are discussed in Section 13: Vehicle Miles Traveled (VMT) Analysis .

ANALYSIS SOFTWARE AND APPROACH

All intersection operations analyses described in this report were performed in accordance with the
procedures stated in the 6 t Edition Highway Capacity Manual (  HCM, Reference 3) using Synchro 10
software , with the exception of the ~ SR60 WB Off Ramp/Hemlock Avenue intersection. Synchro is unable to
analyze shared left and through lanes using the 6 th Edition of the HCM, so this intersection was assessed
using the 2000 Edition of the HCM.

Peak 15-minute flow rates were used in the evaluation of all intersection levels of service to provide
analyses based on a reasonable worst  -case scenario. The peak hours were identified as the worse four
consecutive 15 -minute periods between 7 and 9 AM and between 4 and 6 PM on weekdays, and

between 1 to 3 PM on Saturdays. Thes e represent the critical time periods for evaluation based on peak
demand on the surrounding transportation system and the peak demand associated with the project.

Using the peak 15 -minute flow rate ensures that this analysis is based on a reasonable worst -case scenario.
For this reason, the analysis reflects conditions that are only likely to occur for 15 minutes out of each

average peak hour. During all other periods, the transportation system likely will operate under conditions

better than the condition s described in this report.

Per the City of Moreno Valley Tra nsportation Impact Analysis Preparation Guide (Reference 1), the
following were used in the analysis:

Saturation flow rate HCM default of 1,900 passenger cars per hour lane per lane.

Heavy vehicle factor ~HCM default of 3%.

Lane width HCM default of 12 feet.

Grade based on estimate from Google Earth, based on HCM default values for flat (0%), moderate
(3%) and steep (6%).

Speeds based on posted speed limits

Turn bay lengths based on str iped storage length measured from Google Earth.

Existing signal timing based on current plans, included in Appendix  B. Cycle lengths and split times
were optimized for the year 2040 analysis, with an upper limit of 120 seconds for the cycle length.
Interse ction peak hour factors based on count data for existing conditions and set to 0.95 for future
conditions where existing peak hour factors are less than 0.95

Pedestrian and bicycle crossing volumes based on count data.

No adjustments made for on  -street pa rking or buses.

The freeway mainline segments were assessed using Highway Capacity Software (  HCS) 7, which
implements the 6" Edition of the HCM.
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INTERSECTION ANALYSIS

Operations at the study intersections were assessed to det ermine both level -of-service (LOS)and volume -
to-capacity ratio. Both Riverside and Moreno Valley use performance standards based on LOS. LOS
describes the operating conditions experienced by users of a facility. Level of service (LOS) is a qualitative
measure of the effect of several factors, including speed, travel time, traffic interruptions, freedom to

maneuver, driving comfort, and conveni ence. Levels of service are designated 0/
to worst, which cover the entire range of traffic operations that might occur. LOS A through E generally
represent traffic volumes at less than roadway capacity while LOS F represents over c apacity or forced

flow conditions. In general, LOS D or better is considered acceptable while LOS E and LOS F are not. These
conditions are generally described in Table 3.

Table 3. General Level of Service Definitions

A Free Flow or Insignificant Delays: Vehicles are completely unimpeded in their ability to maneuver within  the
traffic stream. Control delay at signalized intersections is minimal.

B Stable Operation or Minimal Delays : The ability to maneuver within the traffic stream is only slightly restricted,
and control delay at signalized intersections are not significant.

c Stable Operation or Acceptable Delays : The ability to maneuver and change lanes is somewhat restricted,
and average travel speeds may be about 5 percent of the free flow speed.

D Approaching Unstable or Tolerable Delays  : Small increases in flow may cause substantial increases in delay
and decreases in travel speed.

E Unstable Operation or Significant Delays:  Significant delays may occur, and average travel speeds may be

33 percent or less of the free flow speed.

Forced Flow or Excessive Delays : Congestion, high delays, and extensive que uing occur at critical
signalized intersections with urban street flow at extremely low speeds.

Source: Highway Capacity Manual , Transportation Research Board, Washington D.C., 2016

Intersection analysis was conducted using the operational methodology out lined in the HCM at all
intersections, as operationalized by the Synchro version 10 software tool. The HCM procedure calculates a
weighted average stop delay in seconds per vehicle at a signalized and all -way stop -controlled
intersection sand assigns a lev el of service designation based on the delay. At two -way stop -controlled
intersections, LOS is defined for each minor  -street movement and the major  -street left turns, as opposed to
the intersection as a whole (given that major -street through vehicles are a ssumed to experience zero
delay). Table 4 presents the relationship of average delay to level of service for signalized intersections ,

two -way stop -controlled (TWSC) in tersections, and all-way stop -controlled (AWSC) intersections . As shown,

the thresholds are different at TWSC and AWSC intersections compared to signals, because user

perceptions differ among transportation f a®hiléoiadsociatéedy pes and 0O
with more uncertainty for users, as delays are |l ess predicta

Table 4. Intersection Level of Service Definitions

A 010. 0 010.0

B >10.0 and 020.0 >10. 0 1&®06d O
C >20.0 and 035.0 >15. 0 a@2sd O
D >35.0 and 055.0 >25. 0 a3md O
E >55.0 and 080.0 >35. 0 asn.@d O
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Average Delay Per Vehicle (Seconds)

LOS
ISe/ASS

>50.0

F >80.0

Source: Highway Capacity Manual 6  t Edition (Reference 3)

INTERSECTION QUEUES

Expected intersection queues and how they compare to intersection geometry and available queue

storage influence s traffic operations. The 95 t percentile queues, as reported by Synchro 10, were used to
assess gueuing at all study inters ections. The 95" percentile queue lengths represent the maximum back of
queue that are statistically not exceeded in 95% of intersection operating cycles . The gqueue storage was
estimated based on the striped queue storage shown in Google Earth.

ROADWAY SEGMENT ANALYSIS

Moreno Valley and Riverside each define roadway level of service based on
the type of roadway, as shownin  Table 5 and Table 6.

daily volume thresholds and

Table 5. Moreno Valley Roadway Segment Capacity

Level of Service *

Type of Roadway

6 Lane Divided Arterial 33,900 39,400 45,000 50,600 56,300
4 Lane Divided Arterial 22,500 26,300 30,000 33,800 37,500
4 Lane Undivided Arterial 15,000 17,500 20,000 22,500 25,000
2 Lane Industrial Collector 7,500 8,800 10,000 11,300 12,500
2 Lane Undivided Residential N/A N/A N/A N/A 2,000

* - Maximum Average Daily Traffic (ADT)

NOTE: These roadway capacities are "rule of thumb" estimates for planning purposes. The LOS "E" service volumes are
estimated maximum daily capacity for respective classifications. Capacity is affected by such factors as intersections
(spacing, configuration, and control features), degree of access control, roadway grades, design geometrics (horizontal

and vertical alignment standards), sight distance, vehicle mix (truck and bus traffic), and pedestrian and bicycle traffic.
Source: City of Moreno Valley TIA Preparation Guide (Reference 1)

Table 6. City of Riverside Roadway Segment Capacity @)

Two-Way Traffic Volumes (ADT) @

Number of
Roadway Classification Lanes Service Level C Service Level D Service Level E
Local 2,500-2,799 2,800-3,099 3,100+
Collector (66038 or 2 9,900-11,199 11,200-12,499 12,500+
Arterial @ 2 14,400-16,199 16,200-17,999 18,000+
Arterial (889d) 4 16,800-19,399 19,400-21,199 22,000+
Arterial ( 100) 4 26,200-29,599 29,600-32,999 33,000+
Arterial (1 2 D 8 6 38,700-44,099 44,100-49,499 49,500+
Arterial (1 4 % © 8 50,600-57,799 57,800-64,999 65,000+

(1) All capacity figures are based on optimum condition and ar

e intended as guidelines for planning purposes only

(2) Maximum two -way ADT values are based on the 1999 Modified Highway Capacity Manual Level of Service Tables

(3) Two-lane roadways designated as future arterials that conform to arterial design standards

alignments are analyzed as arterials
Source: City of Riverside TIA Guidelines (Reference 4)

for vertical and horizontal
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FREEWAY MAINLINE ANALYSIS

The freeway analysis was conducted using the software HCS 7 to implement the HCM 6 th Edition
methodology for basic freeway segments. This methodology analyzes a uniform section of roadway by
direction (e.g. northbound, southbound, eastbound, or westbound).

For the freeway segments, the HCM defines LOS based on density , expressed in vehicl es per mile per lane

(pc/mi/ln). As stated in the HCM, oO0density describes a motoristds
a motoristds freedom to maneuver within t hdlowtopeefiohsi c str eam.
LOS F describes unstable flow. Table 7 provides the LOS criteria for basic freeway segments.

Table 7: Level of Service Criteria for Basic Freeway Segments

A 011

B >11018

C >18026

D >26035

E >35045

F Demand exceeds capacity OR density >45
Notes: LOS = level of service, pc/mi/ln = passenger cars per mile per lane

Source: Highway Capacity Manual 6 ™ Edition (Reference 3)

PERFORMANCE STANDARDS ANBVALUATION
CRITERIA

The following refers to the roadway capacity analyses performance standards and evaluation criteria . The
analyses performed to evaluate vehicle miles traveled is included in Section 13: Vehicle Miles Traveled
(VMT) Analysis.

MORENO VALLEY

Per the City of Moreno Valley  Transportation Impact Analysis Preparation Guide , the City of Moreno Valley
General Plan has established minimum Level of Service standards for its roadway network. As stated in the
TIA Preparation Guide, 0oLOS D is applicable to intersections that are adjacent to freeway on/off ramps,

and adjacent to employment generating land uses. LOS C is applicable to all other intersections. For

boundary intersections, LOS D is assumed to be acceptable. 6

The guide also provides guidance for when projects shall identify improvements to intersections and
roadways, noted below.

Signalized Intersections

OAny signalized study intersection operating at acceptable LOS without project traffic in which the
addition of project traffic causes the intersection to degrade to unacceptable LOS shall identify
improvements to provide acceptable LOS.

Any signalized study intersection that is operating at unacceptable LOS without project traffic where
the project increases d elay by 5.0 or more seconds shall identify improvements to offset the increase
in delay. 6
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Unsignalized Intersections

At unsignalized intersections, t he gui de s opearatienal imprhvamentveuld be required if the
study determines that either sec  tion a) or both sections b) and c) occur:

a) The addition of project related traffic causes the intersection to degrade from an acceptable
LOS to unacceptable LOS.
OR

b) The project adds 5.0 seconds or more of delay to an intersection that is already pr ojected to
operate without project traffic at unacceptable LOS,

AND
¢) The intersection meets the peak hour traffic signal warrant after the addition of project traffic.

If the conditions above are satisfied, improvements should be identified that achieve OLOS D or better for
case a) above or to pre  -project LOS and delay for case b) above. 6

Roadway Segments

The guide provides the following for roadway segments:

O0Any study roadway segment operating at acceptable LOS wit
addition of project traffic causes the segment to degrade to unacceptab le LOS should identify

improvements to achieve acceptable LOS.

Any roadway segment that operates at unacceptable LOS in the no project scenario where the

project adds traffic in excess of 5% of the roadway capacity (e.g. a volume -to -capacity ratio

increase of 0.05) should identify improvements to add capacit
RIVERSIDE
The following criteria applies for study intersections and roadways within City of Riverside jurisdiction, which
are listed in Table 6. The City of Riverside provides perfor mance criteria in the Riverside General Plan 2025
(Reference 5) . It states that o0The City will strive to maintain LO
possible. At some key locations, such as City arterial roadways which are used as a freeway bypas s by

regional through traffic and at heavily traveled freeway interchanges, LOS E may be acceptable as
determined on a case -by-case basis. Locations that may warrant the LOS E standard include portions of
Arlington Avenue/Alessandro Boulevard, Van Buren Bo ulevard throughout the City, portions of La Sierra

Avenue and selected freeway interchanges. ¢
As st at ed i Tnafficimmact nalysiy Guidelines (Reference 4) , oOoper ational i mprovement
required when the addition of project related trips causes either peak hour LOS to degrade from

acceptable (A through D) to unacceptable levels (E or F) or the peak hour delay to increase as follows:

LOS A/B By 10 seconds

LOSC By 8 seconds

LOSD By 5 seconds

LOSE By 2 seconds

LOSF By 1 secondso

Forroadwayseg ment s, the guide states that o0the following roadway
improvements recommended if the project exceeds the noted operation goals:
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Any study roadway segment operating at a LOS D or better without project traffic in which the

addition of project traffic causes the segment to degrade toan LOS E or F should identify
improvements to achieve LOS D.

Any roadway segment that operates unacceptably in the no project scenario where the project

adds traffic in excess of 5% of the roadway capacity (e.g. a volume  -to-capacity ratio increase of
0.05) should identify operation improvements (such as fiber optic interconnect, CCTV, traffic signal
controller improvements) to improve operations. 6

Freeway segments and i ntersections associa ted with freeway on - and off -ramps fall under Caltrans
jurisdiction. Caltrans updated its guidance in 2020 to include metrics to evaluate transportation impacts
based on vehicle miles traveled (VMT)  and no longer sets a minimum acceptable LOS for its facil ities.
Based on the Caltrans Vehicle Miles Traveled -Focused Transportation Impact Study Guide (Reference 6),
Caltrans is transitioning away from LOS performance standards and instead focused on VMT to identify
significant impacts.

OFor land use projects and plans, automobile delay is no longer considered a significant impact on
the environment under CEQA (SB 743, 2013). Caltrans review of land use projects and plans is
focused on a VMT metric, consistent with changes to the CEQA Guidelines (California Code of
Regulations Section 15064.3(b)(1)). This VMT -focused TISG provides a foundation for review of how
lead agencies apply the VMT metric to CEQA project analysis.

Beyond or in addition to the use of the VMT metric, determining how the State Highway System
may otherwise be affected by a land use project may still be necessary at times, particularly as it

relates to the safety of the traveling public. Additional futur e guidance will include the basis for
requesting transportation impact analysis that is not based on VMT. This guidance will include a
simplified safety analysis approach that reduces risks to all road users and focuses on multi -modal
conflict analysis as well as access management issues. With this guidance the Department will
transition away from requesting LOS or other vehicle operations analyses of land use projects. 0
In the absence of a LOS standard from Caltrans, at the ramp intersections the LOS stand ards for Riverside

County from the Riverside County L ong Range Transportation Study (Reference  7) were used. The study
states:

OMost local agencies in Riverside County and Caltrans have adopted Level of Service (LOS)
standards of "C" or "D"to maintainad esired LOS for the local circulation system. To address CMP
requirements, RCTC approved a minimum traffic LOS standard of "E." 0

Caltrans no longer uses a LOS standardto  evaluate impacts for its facilities under CEQA, and as previously

stated the City of R iverside allows LOS E at certain freeway interchanges intersections. Therefore for the

purpose of this analysis, and consistent with the LOS E stan
acceptable for freeway intersections under Caltrans jurisdicti on.
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